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STUDIES ON THE DIGESTIBILITY OF SOME NUT 
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INTRODUCTION. 


This paper records the results of a study of the digestibility of 
almond, black-walnut, Brazil-nut, butternut, English-walnut, hick- 
ory-nut, and pecan oils. 

Previous papers” of this series have reported the digestibility of 
lard, beef fat, mutton fat (kidney fats), butter; cream, chicken, 
goose, fish, brisket, and egg-yolk fats; and cocoa butter, olive, cotton- 
seed, peanut, coconut, and sesame oils. The results of the study of 
the digestibility of these fats indicate that they are well utilized by 
the human body and may be used in amounts exceeding those of the 
ordinary diet, without causing any laxative effects. In the experi- 
ments all of the fats were separated from the materials in which they 
naturally occur. Most of them are thus used in the ordinary diet, 
though with a few (egg fat and fish fat, for example) this is not the 
case. The present paper has to do with the digestibility of the oils 
obtained from some of the common nuts considered in comparison 
with the digestibility of the large number of animal and vegetable 
fats which are being considered in this series. While these oils can 


1 Prepared under the direction of C. F. Langworthy, Chief, Office of Home Economics. 
2U. S. Dept. Agr. Buls. 310 (1915), 505 (1917), 507 (1917). 
Note.—This bulletin is primarily of interest to students and investigators ‘of food 
problems. 
| 18030°—18—Bull. 630-——1 
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not be purchased in any considerable quantities and are little used 
in this country as such, very considerable quantities are consumed 
annually as a constitutent of the nuts in which they occur. 

Inasmuch as sufficient quantities of these nut oils could not be 
procured in the open market, a supply of good grade nuts of the 
varieties to be studied was procured and the oils were expressed under 
laboratory conditions with a hydraulic press having a capacity of 
35 tons pressure on a 6-inch plunger. All of the oils were “cold 
pressed” and were of excellent quality, being in such good condition 
that no refining wasnecessary. They were allowed to stand some hours 
in order that any suspended matter might settle and then they were fil- 
tered through one thickness of ordinary filter paper. In all instances 
the oils were of good color, without odor, and possessed a bland 
flavor; in one or two instances more or less of the characteristic flavor 
of the nuts from which the oils were derived could be detected. Since 
they were used within a short time after they were expressed, little 
information was obtained in regard to the keeping quality of the oils. 

The press cake remaining after the oils had been expressed from 
the nuts was quite palatable though not as “rich” as the nuts, and 
rather dry if eaten alone. The characteristic flavor of the nuts was 
retained by it and was in many cases intensified. Since the press 
cake was derived from a good grade of cleaned nuts it had consider- 
able interest as a possible food material, especially in view of its 
high protein content. That obtained from several varieties of nuts 
was accordingly studied in this office from a dietetic standpoint, and 
various recipes for its use were developed. The value and possible 
uses of such press cake will be discussed in a later publication. 

In the studies of the digestibility of the 16 animal or vegetable 
fats, reported in previous bulletins, an average of eight tests was 
made with each fat; in only one case were there less than five 
experiments. Because of the lmited available supply of the oils 
considered in this paper only three or four tests could be made with 
the oils studied. 


METHODS OF PROCEDURE. 


The digestion experiments with the nut oils were conducted by the 
same methods as those with the animal and vegetable fats already 
reported, the object being to maintain identical experimental condi- 
tions for each fat studied and thus to make the values obtained for 
the digestibility of the different fats directly comparable with one 
another. 

As in the earlier experiments, a blancmange, or cornstarch pud- 
ding, served as the medium for introducing the fat under considera- 
tion, The blancmange was prepared by the method outlined in a 
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previous paper’ and in amounts sufficient to supply all the subjects 
for the entire experimental veriod. In order to mask the presence 
of the large quantity of fat and to secure a blancmange which would 
be of uniform color and flavor for all experiments, thus avoiding 
as far as possible any psychic effects, a caramel solution was added 
to the blancmange during its preparation.’ 

The accessory foods which the diet contained in addition to the 
blancmange and which were selected because they supplied a mini- 
mum of fat, were wheat biscuit, oranges, and sugar. In case the 
subjects so desired, they were permitted to take tea or coffee, without 
milk or cream, with their meals. All constituents of the diet ex- 
cept the tea or coffee were eaten cold. : 

The feces resulting from the diet under consideration were identi- 
fied by means of charcoal taken in gelatin capsules with the first 
meal of the test period and with the first meal following the test 
period. The feces were collected in weighed glass containers and 
dried in an electric oven regulated to maintain a temperature of 
95° C., pulverized and analyzed. The urine was not collected or 
analyzed, and no attempt was made to maintain a nitrogen equi- 
librium, since in this investigation attention was centered on the 
digestibility of the fats. 

The customary three-day or nine-meal test period was judged to 
be of sufficient duration to permit of satisfactory analytical results 
and still not so long as to become monotonous. No record of the 
body weights of the subjects was kept, but the men were expected 
to submit a report of their physical condition during the interdiet 
periods as well as during the experimental periods. As they re- 
ported being in normal physical condition throughout the investiga- 
tion their reports will not be referred to in detail. 


SUBJECTS. 


Men between 20 and 40 years of age, of normal health and appetite, 
served as subjects for this investigation. With one exception, they 
were all students and, while they were mainly engaged in mental 
activities, their exercise was enough to make their energy require- 
ments considerably in excess of those persons with sedentary occu- 
pations. They had all had previous experience in such experimental] 
work and fully appreciated the necessity for accuracy in carrying 
out the directions given, saving uneaten portions of food, collecting 

1U, S. Dept. Agr. Bul. 310 (1915). 

2 Recently Plaisance and Monsch (Jour... Home Econ., 9 (1917), No. 4, p. 167) have 
reported that when caramel is prepared by heating sugar at temperatures of 180° C. and 
200° C. from 0.02 per cent to 0.09 per cent of furfurol is formed. The authors further 
state that if the caramel is subsequently cooked in the presence of water the furfurol is 


removed, which perhaps may explain the absence of any toxic effects resulting from the 
use of caramel in the preparation of the blancmange, 
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feces, etc. While there were no prescribed hours for eating, the 
subjects were informed that regularity was desired and they were 
requested to follow their normal daily routine as far as possible. 


ALMOND OIL. 


Commercial almond oil is obtained by subjecting the seeds of 
Prunus amygdalus to hydraulic pressure. Almond oil, of which 
considerable quantities appear in commerce, is principally used in 
the preparation of ointments, emulsions, and toilet soaps. It pos- 
sesses, however, all the essentials characteristic of an edible oil, and 
hence the question of its value as human food is an interesting one. 
The literature shows no investigations of the digestibility of almond 
oil as such. 

In a series of digestion experiments conducted to determine the 
relative digestibility of fruits and nuts Jaffa? studied the digesti- 
bility of almonds eaten in conjunction with bananas, apples, dates, 
clives, and oranges combined in different ways. The total fat of 
the diet was found to be 84 per cent digested. Inasmuch as 83 per 
cent, or approximately 97 grams of the 117 grams of fat eaten daily, 
was derived from the almonds, this value should very nearly repre- 
sent the digestibility of almond oil when eaten as a constituent of 
almonds. 

The almond oil studied in this investigation was prepared by ex- 
pression from a supply of first quality sweet almond nuts purchased 
in the open market. The oil which was obtained had no marked 
flavor or odor and, judged by household tests, was a very satisfac- 
tory table oil. It was incorporated in the usual cornstarch blanc- 
mange and eaten by the four subjects who assisted in this study. 
The results of the four experiments are included in the following 
table: 


Data of digestion experiments with almond oil in a simple mixed diet. 


| Constituents of foods. 


Experiment, subject, and diet. Melen — 
= 4-90 arbo- 
| Water. Protein. | Fat. hydrates. 
Experiment No. 555, subject H. R. G.: | Grams. | Grams. Grams. | Grams. | Grams. 
Blancmange containing almond oil........ 1, 463.0 | 672.0 27.4 170.9 580. 0 
pyheatbiseuste +s see eee 306.0 27.6 32.4 4.6 236.5 
TUG os cco Shae Sos ee Seek Sis oos Chee eee 458.0 398.0 Sad 0.9 bed 
UPA See wina one oe oswn ouch cease oe Soe ee TIO |etke ohee tea eee eS 17.0 
wotalfood consumed |. 2.5.2.2 5.. 2322 scen 2,244.0] 1,097.6 63.5 176.4 886.6 
OCES Sn se ee coe SS ee eee 24.6 6.7 | 40.0 
Amaunintilized 222... -.60.02. So, need ig He Nis feb 38.9 169.7 846 
Perea wiilizeds |e -2 2 22 eee [nigel 61.3] 96.2 | 95.5 


1U. S. Dept. Agr., Office Expt. Stas. Bul. 132 (1903). 
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Data of digestion experiments with almond oil in a simple mixed diet—Contd. 


Experiment, subject, and diet. 


Experiment No. 556, subject A. J. H.: 
Blanemange containing almond oil........ 
WSCA DISCUIbae meee cee ccee ce cscs 
Fruit 


THC CESE rernae wear ity iS Fe ha 


Experiment No. 557, subject P. K.: 
Blancmange containing almond oil......-. 
NVC ai bISCULiMer eects Ooo oe et ose 
Fruit 


ee a 


JER OSM Winl bVAS 0 Le ee Se ae ae a ee 


Experiment No. 558, subject C. J. W.: 
Blancmange containing almond oil.......- 
neat [ORAS a a as 1 rt a ie ln ete 


Summary of digestion experiments with almond oil in a simple mixed 


Weight 
of foods. 


Constituents of foods. 


: Carbo- 

Water. |Protein.| Fat. hydrates. Ash. 
Grams, | Grams. | Grams. | Grams. | Grams. 
767.5 31.2 195.2 662.6 14.5 
FORT BE. tee: DG eau Oe S7AGnl tae 1.6 
A NES Many Ra [ry carn eeee chara |e re abate ADS (Oi eras 
1,049.1 33.8 195.8 742.2 16.1 
SP eG OH laak 26.9 21.4 9.6 
BAS rate Sete 6.7 168.9 720.8 6.5 
SERRE 19.8 | 86.3 97.1 40.4 
950.3 38.7 241.7 820.3 18.0 
28.8 33.9 4.8 247.4 Onl! 
554. 4 54 158} 74.0 3.2 
Be A ete | eran See | 2 Srey ima 67208 |S ees eee 
1,533.5 ied 247.8 | 1,208.7 26.3 
LEIA sh Tae 28. 4 113}57¢ 38.7 8.2 
es et Se ee 49.3 234.1 1,170.0 18.1 
a aps Rae 63.4 94.5 96.8 68. 8 
893.3 36.4 227.2 NED 16.9 
25.8 30. 4 4.3 221.9 4.6 
847.3 7.8 1.9 113.1 4.9 
Soy ei ieee (BURA sae Se) ea ar aa 2930 eae ae 
1, 766. 4 74.6 233.4 Las5a2 26.4 
map ecey Wier 32.8 10.7 50.2 8.3 
Bet MN Eames Bae 41.8 PPPNT | 1,085.0 18.1 
pe tere 56.0 95.4 95.6 68.6 
453.9 20.8 71.1 331.1 7.4 

diet. 
I 
3 Carbo- 

Protein. Fat. hydrates. Ash. 

Per cent. | Per cent. | Per cent. | Per cent. 
61.3 96. 2 95.5 71.4 
19.8 86.3 97.1 40 4 
63.4 94.5 96.8 68.8 
56.0 95.4 95.6 68.6 
50.1 93.1 96.3 62.3 


Experiment No. Subject. 
Ets oa stage Stel er Nel tear aa TARE Geneon ae aia ecw iclok sie 
DOO Me ee er ae ee mic TN Jeg 8 Fae a eae Sie at ee Ge 
GU SES AAR ee Se aera TPKE Ol Sy rics ah eda geek tea tay hi 
IRS as SeoS ea ao oE oe Tape ae Cade Wicsnes goer scdes shoe wetotcn - 
AV CTA LOR Sos tacos eas 


In the four experiments made with the almond oil an average of 21 
grams of protein, (1 grams of fat (of which 70 grams was almond 
oil), and 331 grams of carbohydrates was eaten per man per day, and 
of these amounts 50.1 per cent of the protein, 93.1 per cent of the fat, 
and 96.3 per cent of the carbohydrates was digested. The value, 93.1 
per cent obtained for the digestibility of fat, applies to the digesti- 
bility of the total fat of the diet and is increased to 97.1 when allow- 
ance is made for the undigested residue resulting from the basal 
ration and occurring in the ether extract of the feces. 
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The coefficient of digestibility of almond oil as determined by these 
experiments is, for all practical purposes, identical with the coeffi- 
cient of digestibility, 97 per cent, reported in an earlier paper’ of this 
series for the most widely used animal fats, butter, and lard. 


BLACK-WALNUT OIL. 


Black-walnut oil, which is obtained from the nuts of Juglans nigra, 
is commercially classified as a drying oil. When free from fatty 
acid, it is said to be preferred to any other oil for making artists’ 
white paints, since it makes them less liable to crack than if prepared 
with linseed oil. Black walnuts are rich in oil,? 56 per cent being 
contained in the edible portion, and when subjected to pressure yield 
a yellow oil possessing the characteristic odor and flavor of the nuts. 
Although this flavor is esteemed by many, it is somewhat too pro- 
nounced to make this oil as generally adaptable for cooking or salad 
purposes as the others here considered. 

A supply of first quality nuts was obtained from a local dealer. 
The kernels were ground in a common household meat chopper, after 
which the oil was extracted by hydraulic pressure without heating; 
approximately a 50 per cent yield resulting. 

In all other determinations of the coefficients of digestibility of the 
many fats included in this series, the basal ration served in conjunc- 
tion with the blancmange, which contained the fat under considera- 
tion, consisted of wheat biscuit, fruit, sugar, and tea or coffee if de- 
sired. The basal ration served in the experiments with the black- 
walnut oil was of a slightly different composition, because, owing to 
the exhaustion of the available supply of the wheat biscuit, it be- 
came necessary to replace them by crackers. However, since the com- 
position of the crackers was quite similar to that of the wheat biscuit, 
it is not thought that this change in the basal ration has in any way 
vitiated the values obtained in these experiments for comparison with 
values obtained for the digestibility of other oils studied. 

Four young men of normal health and activity served as subjects 
for the tests made with the black-walnut oil; the following tables 
contain the essential data for interpreting the results obtained. 


1U. S. Dept. Agr. Bul. 310 (1915). 
2U. S. Dept. Agr., Office Expt. Stas. Bul. 28 (1906), rev. ed. 
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Data of digestion experiments with black-walnut oil in a simple mixed diet. 


Experiment, subject, and diet. 


Experiment No. 565, subject H. R. G.: 
Blancmange containing black-walnut oil -. 


Remcentulbilizedeserere sae cece st See 


Experiment No. 566, subject A. J. H.: 
Blancmange containing black-walnut oil -. 


Totalifood: consumed! -2 2 j..,02. 220i. 2 + 
INGQQES sp saes Geta Go Os Bee ere ae ae nee tee 
PARTIO UNG TMZ CMe e eee a oe Se Ba 
ETICeN GU GlIZe desea ee weaves cineca fice 


Experiment No. 567, subject P. K.: 
Blancmange containing black-walnut oil .. 


Experiment No. 568, subject C. J. W.: 
Blanemange containing black-walnut oil .. 


INGOTS das eeeoSsukose Os Cae eAI aE eens 


PBCTACCIUEHGIMLZC Cee er rcmraleiraratte ccs cree wetie cee 


Average food consumed per subject per day... 


Constituents of foods. 


Weight 
of foods. 
aes Carbo- 
Water. | Protein.| Fat. hydrates. Ash. 
Grams. Grams. | Grams. | Grams Grams. | Grams. 
1, 406. 0 685. 6 Hise3 14al 555. 2 10.8 
288. 0 19.9 2350 38. 6 203.9 74583 
464. 0 403. 2 ay 7 120 53.8 253 
2,158.0 | 1,108.7 54.3 166. 7 812.9 15. 4 
MN Ouiseee sas see 19.5 6.5 20.2 4.8 
SES Nr tee lan 34. 8 160. 2 792. 7 10.6 
» eS See Se oes ca 64.1 96.1 97.5 68.8 
1, 800. 0 877.7 34.9 162.7 710. 8 13.9 
132. 0 9.1 10.7 WeKe 93.5 10 
145. 0 126. 0 11692 .3 16.8 at 
SORO GE Fererbte Pets eke ee eee | teres ak ios SoNON|Ea eee 
216250) |h5 1501208 46.8 180. 7 906. 1 15.6 
AOSD oe Sa a Ps 15) 14.6 22.7 1h; 92 
Nera ase ones |h aly 8, eee es te 21.3 166. 1 883. 4 8.4 
Se eS Peer Pees, Verne Me le Abe 91.9 97.5 53.8 
2,115.0 | 1,031.3 41.0 191.2 835. 2 16.3 
308. ale, 24.9 41.3 218.1 P4515) 
788. 0 684. 8 6.3 1.6 91.4 3.9 
MOOR O} | eretsceataeey eee teal) ce i OOROR Pereeeer 
3,311.0} 1,737.3 t2. 2 234.1 | 1,244.7 22.7 
LYE Ol sesesaeeee 17. 4 7.8 17.0 4.8 
pe eee a (Egan 54.8 PPE |p oa P PAE 7 17.9 
Deepen erste ae hd) eae 75.9 96. 7 98. 6 78.9 
2,125.0 | 1,036.1 41.2 192.1 839. 2 16. 4 
293. 0 29. 2 2350 39.3 207.5 203 
792. 0 688. 2 6.3 1.6 91.9 4.0 
TAS Oh aie See ces eal ee ne A aly T4S 0 hee 
3,284.0 | 1,744.5 (BEY 233.0.| 1,212.6 22.7 
SIR ON he sae aa 29.4 12.8 30.8 8.0 
Ee sp ye ntars hee aBb 2 41.8 22052) | E8188 14.7 
gs oe ie oa | tN Re DY RC 58. 7 94.5 97.5 64. 8 
909. 6 466. 9 20. 4 67.9 348. 0 6. 4 


Summary of digestion experiments with black-walivut oil in a simple mixed diet. 


Experiment No. Subject. Protein. Fat. 
Per cent. | Per cent. 
DOD ER ap eters ssa epee cle meee 1a ey OR ca EN et a 64.1 96. 1 
DOGS seesaw stants ca Sigistagse orale JNA B Us Se en oe see en (aa BAN ta 45. 5 91.9 
Vigo teas Baa se aS Be eeeS PM Ke ae alae ale sie eetantse A See Tear 75.9 96.7 
SOSeae are sane Sane bwsietis = (Oy Solin is Oa entice Ipaiee Ar ila 58. 7 94.5 
SARVCT APO) a ei seriaye! oiarni seis eerie 61.1 94.8 


Carbo- 
hydrates. 


Per cent. 


Ash. 


Per cent. 


It will be noted from the above data of the digestion experiments 
with black-walnut oil that the total fat of the diet was 94.8 per cent 
digested. On an average 56 grams of black-walnut oil were eaten per 
man per day. If allowance is made for the ether-extracted material 
resulting from the nonfatty portion of the diet, the digestibility of 
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black-walnut oil becomes 97.5 per cent. The protein and carbohy- 
drate portions of the diet were 61.1 per cent and 97.8 per cent digested, 
respectively, figures comparing favorably with those usually obtained 
for these constituents in other tests of this series, and indicating that 
this oil does not decrease the digestibility of other food materials 
consumed in conjunction with it. 


BRAZIL-NUT OIL. 


Brazil-nut oil is obtained from the seeds of Bertholletia excelsa, 
which is indigenous to tropical South America, and which occurs 
there in both the wild and the cultivated state. These nuts are espe- 
cially rich in oil, which, according to Lewkowitsch,t may make up as 
much as 73 per cent of the dried nuts. 

The oil, obtained by cold pressing a quantity of fresh Brazil nuts, 
was odorless and nearly colorless, and possessed a flavor similar to 
that of the nuts, though very much less pronounced. 

Jaffa? studied the digestibility of Brazil nuts when eaten as a 
part of diets containing such foods as apples, bananas, granose (a 
wheat preparation), grapes, honey, milk, olive oil, and tomatoes. In 
the three experiments an average of 106 grams of fat was eaten daily, 
with an average digestibility of 89 per cent (91.2 per cent, 84.3 per 
cent, 91.5 per cent) for the total fat, of which 92 per cent was Brazil- 
nut oil. 

The following experiments were made to determine the digestibility 
of Brazil-nut oil under conditions similar to those in the other experi- 
ments in the present series. 


Data of digestion experiments with Brazil-nut oil in a simple mized diet. 


Constituents of foods. 


Experiment, subject, and diet. Weight | ae 
of foods. ; , arbo- 
Water. | Protein. | Fat. hydrates. Ash. 
Experiment No. 551, subject H. R. G.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Biauvmange containing Brazil-nut oil..... 1,399. 0 657. 4 26.1 168. 9 534. 4 12.2 
Wheat DiSCUIG {omar soc seen ocne le eciates 259. 0 23.3 27.5 3.9 200. 2 4.1 
gO D0 Re by) ee ee A eet a 874. 0 759. 5 7.0 ley 101. 4 4.4 
DULATAL eerste wen on foe oe aecomioceine wins Bhi SudaoSseedlSooscoas- Jbecdeseed 565 Oh|Seseoeee 
Total food consumedse a s->-scee eee eee | 2,588.0 | 1,440.2 60. 6 174.5 892.0 20.7 
OCS Se Secrest Sore. Seats ea ee eee MASON eros sees 24.3 7.4 36. 4 5.9 
Amountitilizedesersssscnioet meee nee oe ce Bese ceaet Heese anes 36.3 167.1 855. 6 14.8 
Per cent wtilized a te ce eee ate ee ene 59.9| 95.8 95.9| 71.5 
Experiment No. 553, subject P. K.: | 

Blancmange containing Brazil-nut oil ....| 2,185.0 |- 1,026.7 263. 7 834. 7 19.0 
Wiheatibiscults 22 esa Guaeee eee be eee 452.0 40. 7 47.9 6.8 349. 4 7.2 
PrUltos. cicscsee ce sedetsbnsesesewekek eased 866. 0 752.6 6.9 Load 100. 5 4.3 
Sugars Lecce sei vec eete eaten cer cree SYA erecta aarsarede anaes sae Sis Otleatee cee 
Total food consumed 2-4-2. -sco- eo 3,540.0] 1,820.0 95. 7 272.2 | 1,321.6 30.5 
HMOCES ee Jo EAE ES Ge S50 Nee eee 26.1 12.9 38. 8 7.2 
Amount utilized....... eee ee soe Sac sees ash cosA 69. 6 259.3 | 1,282.8 23.3 
Per cont utilized 5... <2. ¢skacmates qannces |e eee een eee 72.7 95.3 97.0| 76.4 


1 Chemical Technology and Analysis of Oils, Fats, and Waxes. London: Macmillan & 


Co. (Ltd.), 1909, 4 ed., vol. 2, p. 188. 
SWiOCmCit, 
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Data of digestion experiments with Brazil-nut oil in a simple mixed diet—Contd. 


Constituents of foods. 


Experiment, subject, and diet. ne teht : Piao ae 
; : arbo- 
Water. | Protein.| Fat. hydrates. Ash, 

Experiment No. 554, subject C. J. W.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing Brazil-nut oil...... 2,477.0 | 1,163.9 46.3 299. 0 946. 2 21.6 
Wiheatibisculties se. 22 o.oo cee 332.0 29.9 35. 2 5:0 256. 6 5.3 
TAUB 6 Ae ac cat eee Se ces SNS i ga Bae 1, 045. 0 908. 1 8.4 2.1 121.2 24 
SUG Po bo 4duaacoer coe ee sues soeeseneadde|baace 4a000lboespouuad NGaceorad Sooesdbes lanenbandse|bschagad 
Total food consumed..........---------. 3,854.0 | 2,101.9 89. 9 306.1} 1,324.0 32.1 

HO COS eee ye ep eu ASS hs eas 128305 |e see 38. 8 23.6 51.1 14.5 
NMOUNTUTIIZed ees ee eRe. slbnoeceaacellasstaosenc 51.1 282.5 | 1,272.9 17.6 
Rencentwutiizedienrecne sees a See vee ine chal a okee arse 56.8| 92.3 96. 1 54.8 
Average food consumed per subject per day..-.| 1,109.1 595. 8 | 27. 4 | 83.6 | 393.1 9.2 


Summary of digestion experiments with Brazil-nut oil in a simple mized diet. 


Carbo- 


hydrates.) “S5- 


Experiment No. Subject. Protein, Fat. 


Per cent. | Per cent. | Per cent. | Per cent. 


DOM ere eis cee EU Geet os Mech spots Lone ht 59. 9 95. 8 95. 9 71.5 
SIRS a A caster tee Uae ata PR Kea se nia ayy ace EOSIN fe ig (250 95.3 97.0 76. 4 
DOA et Ment else ileerictcre'. Sis (CBed iS See Be ee eee ne oem eure 56. 8 92.3 96. 1 54.8 

AVerape sce Sins io ph Aas cs 63.1 94.5 96.3 67.6 


As indicated by: the above experiments the digestibility of the 
protein, fat, and carbohydrate portions of the diet was 63.1 per cent, 
94.5 per cent, and 96.3 per cent, respectively. The value for the 
digestibility of the total fat of the diet, 94.5 per cent, is increased to 
96.38 per cent for Brazil-nut oil alone when account is taken of the 
metabolic products and any undigested portion of the fat supplied 
by the basal ration. 

The high digestibility of Brazil-nut oil and the relatively high 
digestibility of Brazil nuts as a whole, as reported by Jaffa,! would 
indicate that from a dietetic standpoint these nuts are worthy the 
high place accorded them as food. 


BUTTERNUT OIL. 


The kernel of the butternut (Juglans cinerea) when subjected to 
pressure yields a light yellow oil which apparently has received little 
attention from investigators. No report was found in the literature 
of any study of its physical and chemical properties, its use for in- 
dustrial or edible purposes, or its nutritive value. In view of the 
high fat content of butternuts—it is reported 2 that the kernels con- 
tain over 61 per cent of oil—and of the rather extensive use of butter- 


1U. S. Dept. Agr., Office Expt. Stas. Bul. 132 (1903). 
2U. S. Dept. Agr., Office Expt. Stas. Bul. 28 (1899), p. 74, rev. ed. 
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nuts in some localities, it appeared desirable to determine the digesti- 
bility of butternut oil for comparison with the values obtained for 
the digestibility of other nut oils. : 

Since it was impossible to procure any butternut oil in the Steet 
2 bushels of nuts were secured in northern New England. When 
these had been thoroughly dried the kernels were removed and the 
oil expressed (cold pressed) with a hydraulic press. The freshly 
made oil possessed the qualities of a good salad oil and did not 
exhibit in any appreciable degree the characteristic butternut flavor. 
The chemical and physical properties of this oil were studied by 
R. H. Kerr, of the Bureau of Animal Industry, whose report describes 
it as: A clear, golden yellow oil of mild, pleasant odor, and agreeable 
taste. The refractive index at 40° was found to be 1.4710, and the 
iodin number 156.90. 

Tn this study of its digestibility, the butternut oil was, as usual, 
incorporated in a cornstarch blancmange and served in conjunction 
with the customary basal ration. Three subjects assisted in this study 
and the results which were obtained are reported in the table which 
follows: 


Data of digestion experiments with butternut oil in a simple mixed diet. 


| | Constituents of foods. 


Weight 
Experiment, subject, and diet of 
foods. | ater. | Protein. | Fat. teas Ash, 
Experiment No. 732, subject R. F. C.: Grams. 
lancmange containing butternut oil . 5.8 
WMC AT DISCUL tia oe co ees 6.4 
ADU ae ee ee AER 6.9 
SU PAT ceSes cehees = ose cte sneer ee ff ~~ 1842 0+ woes ee al ee ee ee ee ed A ee 
Total food consumed.................. | 19.1 
Hecess 2 ace FS S - Sebe. US EE 13.6 
FAMonnianialized as see eee 2 RT | | Dao 
Pericentitilized ase ees re 28.8 
Experiment No. 733, subject P. K.: 
Blancmange containing butternut oil... . 7.0 
Wines Disciitis= r-less ed 4.9 
Uh (bien Cis eae he ee ee 3.4 
DUPAM ered coc. see Se wc nels ce niee bos ci MDT ION Ee ee Se ee ee eee 
Total ised.consumed... 2.2 552-6, 15.3 
ARG No ppe ok yg of eee De Cae Nae Bs Sadly 8.3 
PANTIOU TL ATUNIEZE Ge oe ee ae op eee 7.0 
Per Cents ltiliZe gest = wees en hs Se oe ) 45,8 
Experiment No. 734, subject J. C. M.: 
Blancmange containing butternut oil.. weit 
WHEAT DISCINbaseceee a ee oe 6.2 
LUNTEVE BS BNA Sah Ii Se ae at aia ERR Oy |. 6.5 
CATS oooh a et he rare ok ga Re tee ee lt el OL ORIE oe Sees ee ee te eee 
ora.tood consnimed:..o. 2.) ee 20.4 
Rete se et Rene ee Ree carte dy: 7.4 
IS SETVOTEE SS CELE E7200 See ne enteral SOS 13.0 
IPEniCenininllizeGee carn oe ene eee ee 63.7 
Average food consumed per subject per day. 6.1 


DIGESTIBILITY OF SOME NUT OILS. iE 
Summary of digestion experiments with butternut oil in a simple mixed diet. 


Carbo- Ash 


Experiment No. Subject. Protein. Fat. hydrates 


Per cent. | Per cent. | Per cent. | Per cent. 
45.5 96. 2 28.8 


Pee Se sree. Sec eek Io dao they | Opttreac ses ac eas ee ata Ace he ae De : 
TBS Ss he ee Te a 1 gl SCE es Sec ee i a en 61.2 86. 2 97.5 45.8 
(Oi RGEC aos aoe ease Tv SMe ecco ant sn Ne ee 72.6 94.7 97.2 63.7 


Average... .. SS ad Re Bm at 59.8 88.7 97.0 46.1 


The supply of butternut o11 obtainable was small and so it was not 
possible to provide as large a quantity of it per day as was the case 
with the other oils studied, and the average daily consumption was 
only 46 grams per man. The butternut-oil blancmange was as palat- 
able as the similar dish used in the other tests, and there is every 
reason to believe that more of the oil would have been eaten had it 
been possible to supply a blancmange richer in it. The digestibility 
of the total fat in the diet was found to be 88.7 per cent. The calcu- 
lated digestibility of butternut oil alone, which represented the 
greater part of the total fat, when estimated in the usual manner, 
with corrections for metabolic products and undigested fat from the 
basal ration, is 95.4 per cent, a value which compares favorably with 
the digestibility of other food oils which have been studied. 

The protein and carbohydrates supplied by the ration were utilized 
as completely as in other experiments of this series, being 60 per cent 
and 97 per cent digested, respectively. Considering the results as 
a whole, it is apparent that butternut oil, expressed from fresh, sound 
butternuts, when eaten as a constituent of a simple mixed diet, is a 
well assimilated and palatable food oil. 


ENGLISH-WALNUT OIL. 


The English or Persian walnut tree (Juglans regia) is widely dis- 
tributed, and the nuts are very generally used for human food. Eng- 
lish-walnut oil is expressed for illuminating and for edible purposes 
in several parts of Europe. The cold-pressed oil is almost colorless 
and has a pleasant smell and agreeable taste, while, according to 
Lewkowitsch,! if hot pressed it has a greenish tinge and acrid taste 
and odor. 

A survey of the literature revealed little information as regards 
the digestibility of English-walnut oil. Jaffa’ made a series of 11 
digestion experiments in which he studied the digestibilty of walnuts 
eaten in conjunction with other common food materials. On an aver- 
age the subjects ate 97 grams of fat per day, of which 86 grams was 
walnut oil. The digestibility of the total fat of the diet was 85 
per cent. Since the fat derived from the other constituents of the 


1 Loe. cit, 
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diet (grapes, granose, pears, milk, apples, dried figs, bananas, 
oranges, dried prunes, dates) is believed to be very well utilized 
by the human body, the results of these experiments would indicate 
that the coefficient of digestibility of walnut oil eaten as a constituent 
of the nuts would not be far from 85 per cent. 

In the experiments here reported the walnut oil, which was cold 
pressed from a good grade of nuts, was fed in the usual manner to 
three healthy young men, and the data obtained are recorded in the 
following table: 


Data of digestion experiments with English-walnut oil in a simple mixed diet. 


| 
| 


Constituents of foods. 


Experiment, subject, and diet. | Weieut | l 
: r F | Carbohy- 
Water. | Protein.) Fat. | drates: ese 
Experiment No. 355, subject D. G. G.: | Grams. | Grams. | Grams. | Grams. | Grams | Grams. 
Blanemange containing walnut oil....-...- | 1,736.0 918.7 2.5 209.7 566. 8 8.3 
iWiheatibiscuibzssss.- co. shee hisses | 402.0 36. 2 42.6 6.0 310.8 6.4 
ITUIGS Senet si ee es eee Seen | aan 705. 0 612.7 5.6 1.4 81.8 3.5 
STPAD TERS wee ane meny Ren a eed 1070} See s|6 ee ares eeee 107.0" |c--5 
Total food consumed..........-.2.-2-2-- 2,950.0] 1,567.6|  980.7| 217.1] 1,066.4| 182 
CCW eos ones soe asses Soc uc chads ssaoncHs 86,085. 52225508 29.1 9.5 39. 4 8.0 
UAT PEN SU bY Aa ES Soe ae sae ee ae ee OL Oe ISR eevee <a Rem is cep. 51.6 207.6 | 1,027.0 10. 2 
IPOEIGCNUAEUILIZOG a op sree nie Boe ene aE a| Soe See eee eee 63.9 95. 6 | 96.3 56.0 
Experiment No. 356, subject R. L. S.: | a 
Blanemange containing walnut oil-..-..... 2,081.0} 1,101.3 38.9 251.4 679. 4 10.0 
WAN CAT Nb ISCHIt seh ees ee 339. 0 30. 5 35. 9 Sela 262.1 5.4 
TUG aoe oe See oe See ee SA Ree 450.0 391.0 3.6 0.9 | 52.2 2s 
SS 1 Seale arn ye Setaia te eine See esta ae 96303) see te eee oh ons | eee eee | SNM ieee 
Total food consumed.............------- | 2,966.0 | 1,522.8 78.4| 257.41 1,089.7 1 
TO COS Men ae oc a = See SOUR AR | 6050) |e eee 19.8 12.4 | 21.8 6.0 
ASN OMIM REEL Ze Geen ers fart eee eee | Sonneor Hae Beneaowade 58.6 245.0 | 1,067.9 a HRY/ 
Percent qtilized sais =n ac ee noe hae a eee 74.7 | 95.2 | ea 9a50) | aeoRe 
Experiment No. 357, subject O. E. S.: | 
Blancmange containing walnut oil........| 2,026.0] 1,072.2 37.9 244.7 661.5 9.7 
Wiheatapiscuitascocees on cs cc ee eae ne 310.0 27.9 32.9 4.6 239.6 5.0 
LENGE Es See eo ee ee ae eat Led 1,341.0] 1,165.3 10.7 2.7 155.6 6.7 
STOLE GY eae ea a, OAS LS eee ae es oe 229 ON oe monet to Sie ee 03] 02 © 220.0) [ae ee 
Total food consumed: —: 5... sec. =... -- 3,906.0 | 2,265.4 815 |) 925220 |) taesoar 21.4 
Mecega. Site TEMES, TON POLE Ser one aeee 94.3: |") 1960 |Wyiarsaes 11.2 
JG Yoye ray 0 UNV 750 See ee eee ees Det ae ceric] eer: murs 57-2 233.0 | 1S 20252 10.2 
POL COME tii Ze ee are eben ge ala ate Sete | ee ate re eee 70.2 92.5 | 97.4 | 47.7 
Average food consumed per subject per day..-} 1,091.3 595.1 26.7 | 80.7 | 382.4 | 6.4 
Summary of digestion experiments with English-walnut oil in a simple mired 
diet. 
| 
Experiment No. Subject. | Protein. | Fat. a cto Ash. 
fovea er saver he 
Per cent. | Per cent. | Per cent. | Per cent. 
3) Ge SOOO IOS Onn. Bee ae aD. Gio Gece Se eee ee ee 63.9 95.6 96.3 56.0 
SOOM eee ee os oe aa ae Re LS Yee ee ae 74.7 95.2 98.0 66.1 
SEY Ss Bee See ee eee ee OW Bo Sc foes ee eee Os 2: 92.5 97.4 47.7 


AVCLAPCs 35.5 oe a aa 69.6 94.4 97.2 | 56. 6 
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The average coefficient of digestibility of the total fat of the diet 
is 94.4 per cent. If proper allowance is made for the metabolic 
products and the undigested fat remaining from the basal ration it 
becomes 97.6 per cent for English-walnut oil alone. The protein and 
carbohydrate of the diet are shown to be 69.6 per cent and 97.2 per 
cent digested, respectively. 

The difference between the coefficient of digestibility, 97.6 per cent, 
obtained in these experiments and the 85 per cent or less obtained by 
Jaffa+ in his series of 11 digestion experiments, in which the whole 
nuts were eaten, is thought to be due in part to the form in which 
the oil was used and may be due in part to Jaffa’s considering the 
ether extract of whole nuts as fat whereas substances other than fat 
were doubtless extracted, and also may be due in part to no correc- 
tion being made for metabolic products occurring in the ether ex- 
tract of the feces. In the latter case it was taken as a constituent 
of the nut and was probably less readily and completely acted upon 
by the digestive juices than when it had been mechanically separated 
and was taken as a separated fat. 

The subjects consumed on an average 78 grams (69.9 grams, 83.8 
grams, 81.6 grams) of English-walnut oil daily. All three of the 
subjects reported a laxative effect as a result of the diet; one experi- 
enced the effect at the beginning of the test period, one at the end, 
and one during the entire experimental period. Accordingly, it is 
believed that the limit of tolerance for this oil is not greatly in excess 


of 80 grams daily. 
HICKORY-NUT OIL. 


The oil of the hickory nut (Carya ovata) is not separated for 
edible purposes in this country. It is not without interest to note, 
however, that the American Indians used hickory-nut oil for food 
purposes. The oil, according to Carr,? was obtained by mixing the 
pounded nuts in boiling water, straining off the oily liquid, and 
skimming off the oil which floated on the water in which the nuts 
were boiled. “ [They] kept it in gourds or earthen pots, etc., using 
it as we do butter on their bread or to give body and flavor to their 
broth when meat was scarce.” 

Carr also states that oil was obtained from acorns and used in a 
similar way. 

The digestibility of hickory-nut oil is of interest in view of the 
large quantities of hickory nuts eaten yearly and especially since the 
edible portion is reported * to contain 67 per cent of oil. 

1 Loe. cit. 

2Proc. Amer. Antiquarian Soc., n. ser., 10 (1895), pp. 171, 172, 181. ‘‘ The Food 


of Certain American Indians and their Methods of Preparing It.” 
3U. S. Dept. Agr., Office Expt. Stas. Bul. 28 (1906), rev. ed., p. 75. 
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Since it was impossible to purchase edible hickory-nut oil, a quan- 
tity sufficient for the purpose of this investigation was obtained by 
cold pressing a good grade of nuts purchased in the open market. 
The resulting oil, which was taken to represent average hickory-nut 
oil, was of a pale yellow color, without odor, and had a flavor resem- 
bling somewhat the nuts from which it was obtained. The supply 
of oil was very limited, and so no tests were made of its value for 
table purposes. 

The oil, incorporated in the blancmange in the usual manner, was 
coneticred only from the standpoint of digestibility, and no attempt 
was made to determine how much of the oil can be used without pro- 
during a laxative effect (limit of tolerance), though it may be assumed 
that the amount is in excess of that taken in these experiments. The 
data obtained are given in the following table: 


Data of digestion experiments with hickory-nut oil in a simple mized diet. 


Constituents of foods. 


Experiment, subject, and diet. wu sien | a 
: . ‘arbo- 
Water. | Protein.) Fat. hydrates, Ash. 
Experiment No. 601, eablect AV, SESE Grams. | Grams. | Grams.| Grams. Grams. | Grams 
Blancmange containing hickory-nut oil -..} 1,807.0 | 811.8 38. 4 253.0 | 696.9 6.9 
Wiheat; DISCUIt 2s SS sseee oe eee ee eee 190.0 17.1 20.1 2.9 146.9 3.0 
HORUG 82 Soe ws Sos Soma cms ose eno den oS wees le aeieeeee 5 see eee e oer bee cer eee peceee eee eee ceod meee 4 
DUCAL. Sosa sane seen ac a RR Oa aoe ee Soe AE oe sem eol Se eae eee |--------- JBesess55- |stats SAE 
Total food consumed................---- 1,997.0} 828.9 58.5 | 255.9 | 843.8 9.9 
HE COS eters te a eet eee ne 212 ONS arenes 7.6 4.1 6.8 PIS 
AMOUIGE Util Zed are ce Sas oe oe wae Sees esas eee eee e| eee meee 50.9 251.8 | 837.0 7.4 
Rericentiitilized seen eee cs 2 sce eee rae he EE eee 87.0 98. 4 99.2 74.7 
Experiment No. 602, subject P. K.: in 
Blancmange containing hickory-nut Oil ...| 2,327.0] 1,045.5 49.5 325. 8 897.4 8.8 
BVheab bisciilta sae: Ao eee alee: 402.0 36. 2 42.6 6.0 310.8 6.4 
DYED Fess Se es eee eae are pre a 770.0 669. 1 6.2 11535 || 89.3 3.9 
SUES OS BGe oe 5 See bORCBEHto Sioa ae BenSee IYAUh eaeeaarcas IpSesoanns SascecnHs 16250)/ 52522 o = 
| | | 
Toval food consumed ie ss sss - eee 3,661.0 | 1,750.8 98.3 333.0 | 145955 19.1 
EES pes eee RE ree Sire Sue eae 6450 2aaeeossce 20. 0 | 9.8 28.0 6.2 
Amount ihllized = ean sa-s oe anaes eee Pess- 25025 esse 5s226= 78.3 323-5 e |b pdeaoles 12.9 
Percent aitilized’ o= o.oo Ser 8 eles Seal ae | WO. afk 98.1 67.5 
_——— =—— 
Experiment No. 603, subject J. C. M.: 
Blancmange containing hickory-nut oi] ...| 1,796.0 807.0 38.2 | 251.4 692.6 6.8 
WiheatbisCuitas322b oe oo eaet eee 245. 0 22.0 26.0 | 3.7 189.4 3.9 
UL Gee ee eee en oe ocd oe oe ee 682.0 592. 7 5. 4 1.4 79.1 3.4 
SUPaE So a ens eee oe ee een: ea ees 145 Qi) AS Ses eee Se i Soe ae 114-0) | Fs ed 
‘Total food consumeds.-- 2. -=e ese a Foe 2,837.0 | 1,421.7 69.6 | 256.5] 1,075.1 14.1 
COS Be ee eee eee se nee ae a en ae SION nee eeeeee 24.9 | 8.9 38. 7 8.5 
PATNOUMUL MIEN Zed Hesiod 2 wis cee tne ee ee ee ee eee 44.7| 247.6} 1,036.4 5.6 
Pencentaitilizedes ©. 59-5 ee ee ee ee 64.2| 96.5 96.4] 39.7 
Experiment No. 604, subject C.J. W.: 
Blancmange containing hickory-nut oll 235) 2521350 994.3 47.0} 309.8 853. 5 8.4 
Wiheatibiscuit-2--e oe Se. s  e 360. 0 32.4 38. 2 5.4 278. 3 52d, 
“iif GORI 9 SORE Sa eae! Ba 576.0 | 500.5| 4.6 1.2 66.8} 2.9 
UPA sass see cst ses ee cctuceseodeoeeus 81:0. ocovcesbee|ssee ee e|eseeeeeet 81:0 -|-2 -es 
Motalftood consumed=- =: =. 2-22... ee 3}. a 0| 1,527.2 89.8 316.4 | 1,279.6 17.0 
CCESt ae eee noes eee. Ee SUES PRIN O ie eee eee ff 10.1 (au eee: 
PANOUNG TbIzZed = 5. SE le ee ee eee ee 63.1 206.3 | 1,242.5 9.9 
Pereeubtiiliveds -.-c eects ns ole ifs. Sees | 70.3| 96.8 97.1 58. 2 
Averagefood consumed per subject per day... 977.1 | 460. 7 | 26.3 96.9 388. 2 5.0 


SSS EEE —— ———— 88 
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Summary of digestion experiments with hickory-nut oil in a simple mixed diet. 


Carbo- Nene 


Experiment No. Subject. Protein. | Fat. {nvadrates. 


—— ee eee 


Per cent. | Per cent.| Per cent. | Per cent. 
87.0 8.4 99.2 


GOT ere tin ore She Jes dail 8 Loe paeeeae Sacer eee Ameen 7 9 74.7 
RODS pe rR ie tee lee epee eae Ne Gs Ate ep) Se 79.7 97.1 98.1 67.5 
COR eS SA irae re Wg OR Miro se sn Set eae eke te asjare 64.2 96.5 96. 4 39.7 
Eh Cae ee ne CT EWh ries Sots oye ae cle weisimoae nce 70.3 96.8 97.1 58. 2 
IAWVCT AGC HN ice eerie Ae 75.3 97.2 97.7 60. 0 


The average coefficient of digestibility of the fat eaten, of which 


- over 98 per cent was hickory-nut oil, was 97.2 per cent, while 75.3 per 
cent of the protein and 97.7 per cent of the carbohydrates were 
| retained in the body. The value for the digestibility of hickory-nut 
_ oil alone, obtained by making allowance for the metabolic products 
_ and the undigested fat resulting from the accessory foods of the diet, 


is 99.3 per cent. The subjects consumed an average of 95 grams of 
hickory-nut oil daily without any physiological disturbances. Thus 
it may be reasonably concluded that if hickory-nut oil were available 
in quantity it would prove very satisfactory for food purposes. 


PECAN OIL. 


This oil is obtained from the nuts of Carya pecan, which are native 
and also largely cultivated in North America. Pecan oil, although 
it possesses the characteristics of a salad oil, is not expressed for 
edible purposes on a commercial basis. However, since the wide use 
of the kernels as food entails a corresponding consumption of the oil, 
and since the expressed oil appears to be well suited for table pur- 
poses, it seemed desirable to include pecan oil among the nut oils to 


| be studied. 


No reports of digestion experiments made with pecan oil were 
found in the literature. Jaffat reports four experiments made to 
study the relative digestibility of the nuts eaten with fruits. Of a 
total of 78 grams of fat eaten per man per day, 74 grams was derived 


_ from pecans, which were included in a simple diet containing com- 
| mon fruits and nuts. The total fat of the diet was found to be 85 per 


cent digested, but since over 94 per cent of the entire fat eaten was 
supplied by the pecans this value should, so far as these results are 
concerned, approximate the coefficient of digestibility of the oil in 
pecans. The low value, 85 per cent, may be due partly to the subjects 
not masticating the nuts to such a degree of fineness that the body 


| could completely assimilate the fat in them. 


Four experiments were made in the present series to determine the 


| digestibility of pecan oil when eaten under conditions identical with 


1 Loc. cit. 
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those maintained for the test periods with other edible fats studied. 


The results obtained are included in 


the table which follows. 


Data of digestion experiments with pecan oil in a simple mired diet. 


Constituents of foods. 


Experiment, subject, and diet. eee l 
4 | Carbo- 
Water. | Protein. | Fat. hydrates. Ash. 
| 
Experiment No. 405, subject D. G. G.: Grams Grams. | Grams. | Grams. | Grams. 
Blancmange containing pecan oil ......-- 1,857.0 864. 4 Siew 291.7 655.9 
Wiheat Discuitss3. 222s oss eee tee eee 315. 0 28. 4 33.4 4.7 243.5 
RTO bee ea ceeccnes ccc eee cet maces 1,341.0! 1,165.3 10.7 2.7 155. 6 
Suvarte- ss koss sakes Sees eee ee 1 2ISOn eee ee esas ae! |S eet ee eae 121.0 
Total food consumed..........-.------ 3,634.0 | 2,058.1 81.3 299.1 | 1,176.0 
CCOS Be pose ia seer wee ese eS siomaaiae 104.0; (See Soe 34.3 19.0 39.5 
Amount tlZed 22): S252 ee eee aloe = eee eee ase 47.0 280.1} 1,136.5 
Per cont utilized! a .s:ce022-04 seat -v:| i.e aee|-- once yee 5 8)| FapOs Ol i seney en 
Experiment No. 406, subject A. J. H.: 
lancmange containing pecan oils 2=.2-5- 2,474.0 | 1,151.6 49.5 388. 7 873.8 
Wihestibiscuits.-2=-. oe me2Pean==- 2 - = 575. 0 51.8 60.9 8.6 444.5 
Or el te a Se ln ee na 1,413.0 | 1,227.9 11.3 2.8 163.9 
STE 85S oe see aa ee oncisn sore 5 66: Onle. col Stee. |b asseee sas] avers cece 66. 0 
Total food:consumed: 7 <—-/%2: <-> 44 - 4,528.0 | 2,481.3 19107, 400.1 | 1,548.2 
IEE DS) 5 le ep a ee ahi aco, eee as 127 OW ces ose oes 42.3 19. 6 51.1 
‘Amount utilized <= - 22ctes=<sccs5 se eesslescascceel oe eee 79.4 380.5 | 1,497.1 
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Summary of digestion experiments wit 


h pecan oil in a simple mixed diet. 


Experiment No. Subject. 
Nee Seer shone sess ves DGG eee 
AG Reet ce oe sere poets Stores oa AL TA ee ee eer 
CAL Feat peel fee Aa RL Be eee 
set cS ck i herstciels ai 0. EUS. eS Sa ee 
AVCLAPCES tease = 
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Carbo- 


Protein. Fat. hydrates. Ash, 

Per cent.| Per cent. | Per cent. | Per cent. 
i sn Pee 57.8 93.6 96. 6 42.6 
se ya anes 65. 2 95.1 96.7 47.6 
eels as 82.8 96.9 98.3 65.3 
ee 57.5 90.1 97.0 38.1 
gt eh: 65.9 93.9 | 97.2 48.4 


The above data indicate that an average of 107 grams of fat, of 
which 104 grams was pecan oil, was eaten per subject per day for 
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the four test periods which were made to determine the digestibility 
of pecan oil. The coefficients of digestibility for the constituents of 
the diet were for protein, 65.9 per cent; for fat, 93.9 per cent; and 
for carbohydrates, 97.2 per cent. Experiments made to determine 
the significance of the ether extract of the feces resulting from the 
basal ration without the addition of fat have been reported in an 
earlier paper;! making allowance for that portion of the ether 
extract of the feces which results from the basal ration, the value 
for the digestibility of the total fat, 93.9 per cent, becomes 96.8 per 
cent for the pecan oil alone. 


CONCLUSIONS. 


An average of 70 grams of almond, 56 grams of black-walnut, 81 
grams of Brazil-nut, 48 grams of butternut, 78 grams of English- 
walnut, 95 grams of hickory-nut, and 104 grams of pecan oil was 
eaten per subject per day in the experiments, out of a total of 71 
grams, 68 grams, 84 grams, 46 grams, 80 grams, 97 grams, and 107 
grams of fat supplied by the respective diets. 

The oils studied in this investigation were found to be well di- 
gested, the coefficients of digestibility being 97.1 per cent for almond 
oil, 97.5 per cent for black-walnut oil, 96.3 per cent for Brazil-nut oil, 
95.4 per cent for butternut oil, 97.6 per cent for English-walnut oil, 
99.3 per cent for hickory-nut oil, and 96.8 per cent for pecan oil. 

The nut oils, which are liquid at ordinary temperatures, have prac- 
tically the same digestibility as the common vegetable oils (cotton- 
seed, peanut, olive, sesame, and coconut oils), which are also liquid 
at ordinary “quae 

While in these experiments as much as 81 orams of almond oil, 64 
grams of black-walnut oil, 100 grams of Brazil-nut oil, 49 grams of 
butternut oil, 109 grams of hickory-nut oil, and 130 grams of pecan 
oil were eaten per day by one of the subjects for a 3-day test period, 
no laxative effect was noted; accordingly the limits of tolerance for 
these fats is in excess of these amounts. In the experiments with 
English-walnut oil the three subjects are 69.9 grams, 83.8 grams, and 
81.6 grams per day and all reported a sight laxative effect. 

The values obtained for the digestibility of the protein and carbo- 
hydrates eaten in conjunction with the different nut oils are in agree- 
ment with those obtained in the earlier experiments of this series, 
indicating that the nut oils did not exert any unusual influence on 
the digestibility of the foods eaten with them. 

The results of this study of the digestibility of these nut oils indi- 
cate that they are very well assimilated by the human body, and that 
whenever available they could be used freely for food purposes. 


1U. S. Dept. Agr. Bul. 310 (1915), p. 17. 
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